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ABSTHACT . 

Traditional /^^pproaahes to the cOat as^ysia of 
education ai programa involve e%aminlng annQal b^^^ 
approachas do net proparly eonsid« the cost of either nev capital 
ezpenditQrea oir tlbe current value of previously purchased items. This 
papet- preaents^^ t approach^ to-#duca%ional--adst- 

analysis that identifies the actual resourc#^ (staffs egulpment, and 
the like) used in the program and then estimates the cost of those i 
resources. , (authpr/lKT) 
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ElilCATIONAL COST ANALYSIS ; ; "• ■ ■■ i . y : . -v-. 



INTRODUCTION ' : ' : . ' 

: ■ ■ . - ■' - . ■ ' ■ ^ ' ^; ' - ' ■ •■■ 

The cost o£ ^educating , our diildron Is yeiy exiiensivo; It, Has - been - ' . * ^ 

^^estimtgd thar 9D~HiiiQir;^^^ spent' misiz'^m-mi^mmi. --.Tliit-^-^^-^^^ 

xepraserits approximately 8 percent of our gross iwtionaJ^n''odu^^ r-'''-:-^ '-'-^^ ^'-r 

and local governments alone provided 57 billion doIlar^T^ This amoi^t o£ r -hmM 
money represents approximately 62 percent of all the^rh^ney tJiey spend in ^ 
the social areas;. Despite tliis staggering sum^ .the sucofss of. our educa- 
tlonal system is being qudstioned. More iiiipOTtai>tly, t^ayers no lorigay . ; 
• appear willing ^ to accept the principle that tlie more^ iuoney that ' is spent ; ^ 
diy^ducation, the more sUceessful tiie program will i , ^ / ^ _ 

Arm roflection. of tills fact, cost is becoming an ijTipoi:tta^ . 
atidn.in the evaluation of educational programs|. Often, tiiejrp are id^de \ y 
_ vanationOn. the_eoM^^^ ^— 



the differences in tlieir succesSvaTe rel^^el)*^ si^ is critically 

important to laiow accurately the^e costJs. If i:\vo prograiiis produce, the 
sajiie level of success, the less expensive prog:ra]n is the obvious choice 
Even if a mbrc expensive .progi^am is shpim to b4 more successful, it. is ; - 
jjT^portant ts kn^M the cost of its success. ^ - " 

Heraln, however, lies tile problem. Meaningful cost data is sij^ly . ' 
not available. Reports^ such 'as the Comnission on Instructional Tedinology's 
To liiiprove Learning and the Ford Foundation's M Inquiry int o the -Uses of 
Instructional Technology not only have ddcumented the lack of th^ cost data 
necessaiy for making decisions about the cost-effectiveness of , using vari- 
ous educational prograjiis, but have ^ also demanded that such inforination be 
tained. . : - *' . \ . " ^ 



j li 'i^ the purpose of this ptipcf to yisciiSB'bbtlf the role of cost -k-— 

' analysis in tho"" evaluation of educational progronis^ tmd the inadequacies " " '7 ' " ^""^^ 



of the currently used procedures, llie paper then, pre-i^ents tlie iiicthod-V 
ology for a new approacli ra educational coat analysis which oveixomcs 
l"; ^ '^ese limitations, 

/ : ■ bBJECi:iVES OF mUCATIOm 00^^^ 

.There^are really tiy9\.distlnct .and different: .u^ers o£ educational cost 
analysis. "The firsts and most- obvioiiS;> is,. the_loc^^^ 
\ who is faced with a decision us to which kind .of program to inqi lament to \ 
' iiiprove his school s , D^y .have . available to him studies" of the costs ^ 
-#f-of -%e^^ several programs ""heHs^ Bvaluating-.ti Hdivevep^^^ may^ Hbt^^aMy^f^^^ 
be tliat useful to him in making this decision. For exlmTple*, one prograin 
under consideration may require a great deal of instructional space. Be-* 
cause of the high cost of constftiction , this program may be reported) as 
being relatively. more%^ensive . Hou^everi the adniinistrator may , have „ 
available space wliich is imused because of a decline in school enrol Imdntt 
Thus, the cost to this district would be less than that reported. In 
addition, the reported costs cannot accurately reflect ;the wage and over- 
head rates paid by this district. Rather ,tJian sIji^Ig cost estimates^ tlie 
administrator really needs a list of the resources required by the pro- 
grams* Tlipse resources include the staff, facilities i equipmentj and 



materials which must be available to proppi^ly implement the various pro- 
grams. By examining this list, the administrator, can identic tlie addi- 
tional resource tliat he must pbtain, -By using his own cost rates, he can 
calculate the actual additional or incremental cost* he imist pay for tile 
progrmiis. These Incremental costs provide a more meaningful cost coiT^mri- 
son on whidi to base his decision/ ./ 

The second use o£ cost analysis involves the examination of programs 
in a nuaiiber of different districts in an effort to identify which pro- 
grams %re jSuccessful* lliese exajninations^ paid for from both private and 
public funds, repre sent the educational research baiJig conducted today/ 
It is the' goal of this research to provide suggestions and reconmicndatiGns 
as to whidi -types of programs to . replicate^ in scliools . Hie Iricremental 



it^^cd by the local adniiiiistrator is not n Vcilid basis for cornprjurl- 
son in such cm analysis* 'J^'irst, once a prograjn has been iPiplnmcntcJ, it 
is nearly iiiipossibl©^ to separate wliicli resourcas wore .inlieritod from. " 
those _^hich were purchased for the program. ^ Second, even if such a sepa- 
ration could be made, there is no reason to assumo tliat th© schools in* ■ ■ 
which tho progrnm^ would be replicated would have the same inherited 
resources^ Tor t/iis reason, cost analyses conducted: in education r^- = 
seaixh should identify all the costs \ of the resources required by the 
various programs , In addition ^- the costs of the vardous-^progrOTis-niustu-be^- 
calculated in a maimer which allows a direct coimDarison between districts* 
Thusv correcti/ons wxoBt be jnade for local jVariations in cost. In other - 
words » a cos^' analysis conducted as part of an edueuitional researcli proj- 
ect^ to be ini^aningful as a basis of conparison, must develop its costs so 
as to eliminate the impact of the differing characteTistic@^(such as iabar 
rates and inlierited resources) of the schdol Astricts in which these pro-^ 
grams just happened to be obsewed* . . ^ * - - ' 4^^. 

Tlie results of a cost analysis conditated as part 'of m educational 
research project are<qulte different from that conducted for a local 
school /adininistrator* ^ Tlie estimated costs for the s^ie project will 
actually be different^, Ihey are designed that way because of their dif-^ 
fereni use* Hie rfseardi cost estimate is designed to. allow recoriiiienda^ ' 
tlons to-be: iMde in-general-s 

designed to allow recomniendations in ^ specific situaltions * To be truly 
useful, a costing methodology should be capable of meeting both reciuire- - 
monts, ' 

CURREKT COSTING PROffiDORES 

, Historically, cost estimates of educational progTOins have been based 
on budge tar)^ Infoimtion sijpplied by the sdiool districts* By far the / 
biggest problem associated wltli the use of siJch budget data is tiiat, for 
the most part, school districts' budgets do not separately ideiitify costs 
for individual programs. To use district-wide budget costs as an esti- 
mate of true cost ijiplies that resources are used uniformly throughout a 
school or district* Usually, this inpllcit assm^tion is not contact* 




' " Educatipnal proprom', particular'Jy tjio^e cxrnnincd during cvaluatJon.s, quite 
of ten concentrate} school resources in an cfTort to assist a small target *• 
^ popian^ion, Avcrap^o costs based on )Hicip,el data tend to obscure tlic tnio ■ 
cost of those concentrated resomrcos.i Hvon \vhere! biKlgets are designed to / 
give the cQ^t of tlic concentrate^ resources ^-tliey usually only indicate tho 
amount of money that is provj,U\jd';\£iom ^ other thim the local school I 

district'. ^ ' ^ ^ ^^^'"'/l , ' ^ 

11iis| is particularly, true ,^or E^E^TJitle I funds* Federal law rdquires 

■ that an accurate accountirig.'' be madG. of Wiese expenditures. There is Ithiis 
usually j a/ readily available^ Since federal 
funds are supposed to bo used to siqiplement the local furfcls, .rather than 
replace: thciii, it, inay be. a justifiable argument .tiiat suclr a budget cost 
represents tiie incremental cost of iii^leniGnting a pro^ranu . Mia;tev0r the . 
validity of thl€ argwient^ the use of incrGmehta[l costs as a basis for eval- 

. uating tjie relative cost of pro|rajiL< across sdiqol distjricts- is ijot: appro-' 

: priate . I As vas discussed in the ^arevious secti^brii'^^ 

differences .in factors such as the inherited res^ources. and the labor rates- * 
of particular district;s more thaiT-'th&y'^ reflect ikherent differences in the 
' progranis ill tJiese districts* ' . . / \ ' 

" There are otlier lii^itations to budgets ^^s th© Wsls for making cost ■ 

^ estimates* The most obvious is that there is no assurance tliat program , 

- rCQsts-m-different distrle 

accounting procedures and cost allocation rules tend ^o create drtificialJ; 

^ cost* differences. Regional differences in the 'cost ofy living causes tre- 
mendous differences in true cost of, programs* It is siiTply not acceptable 
to compare directly tlie costs from thfe urban northeast to the costs from 
the rural south. In addition, the use of budgetary cost data does not 
properly include one-time capital ej^enses such as the [cost of designing - 
tile program, or the pmrdiase;, of new equii5ment. Tf the jeyaluation is con^ 
ducted during the first year of a progrm when the majority of ^thesf ,one= ^ 
time e^qDenses are incurred, the evaluation will ^be\ distorted because the 
estimated costs will be higher thm they should On the other hpndj if 
the evaluation is conducted durl^P subsequent y^ars^ the value of these 
capital expenditures, ivhicJt are a true part .of the ^ost of ^ the program^ _ 

-----:\^ll---not--^e ■inpluded--afc-aU — ^ 



urisoimcf- APj>jiOAOi to CX^ST mM.YSIS ' ' 

. A more appropriaLo teclnviquo for estimating the cos t of indi vidual 
programs is by cbtonni.ning tho quantity, of all tlie resources actually 
used in a progrnjii^ md tlien estimating tlic cost? c5£ thcso reisources. _In 
principle, this toclmique, called tho resource approacJi to cost bialysis, 
is sin^xlo and stnij[;ht forward. It is based on a process of identifying 

"what resources are' beiLng used in a progrmii^ aji^ an accouiitingiof fiovv mach 
of these resources are being, used. A partial' list of some typical kinds 
of resources that mght be considered is shown- in Table- 1* 

Once the resources have been identified and counted ^ the actual, pro- 
gram costs are calculated 'through the use of unit costs for eadi resource. 
Unit cost is detiiiod to be tlie cost of one miit of a . resource, such aa = 
the cost of one tape-recorder or one teacher* Associated with each fa- 
source ar(J; two different types of unit cost;, the cajiltal investjiient cost 
and the linnual operating cost. Capital ii^vestJiient costs' are one^^tinia. ex-^" 
pendituros needed for the initial inplenientation of a progrmni W 
elude costs for new facilities, equipment, and the initial training of 

.Staff. Annual operating expenses are the costs negded each yea)r' to oper- 
ate and maintain a pi^ogram. They include the^e^enses; for salaries, in- 
service training, /materials and supplies,; and equlpni^^^ an3~Tacl=iities ' 
maintenance* The primary distinction betisreeii these two types of unit ^/ 

-costs ^.^i^tho-length of^ time b 

penditure\ The servicDs and benefits purchased by the annual cost ai:e 
consimied in that-ycaj% The benefits of capital expenditures last oyer > 
several years. - . , ' / 

As pointed out in the previous section, one of the faults o#' the use 
of budget costs is that they gene ratly do not consider fhe fact, that, 
.capital expenditures have value over sevd^iil.years* If all tiie capital 
costs of a program were added to its annual operating' cost, a fairly 

accurate estimate of the cost of the first year-^^^er^ 

developed* Hotvever, it would grossly pverestimate the re.al cost of the 
program over tinB,' On the other hand, to use only^ the annuar op^i'ating . 
cost would underestimate tiie true cost of a program, particularly for 
prograiTis with high capital ej^endit^es* The problem . of dealing with \ " 



Table I* 
ITPICAL liESOURCES 



Staff - ■ _ 

' Tonclior Aiclo 
Ueadiiig Sppclfil ist: 
Principal , . 
"■ Secretary' 

FaciOlties ; :^ 

' . ■ ■ ^ ■ 
ClassVoonis ' 

OfflTOS-^^^---.^-^^^- 

Materials 

Textbooks , _ 

. - : Librar>^ Jooks 
J. GGiieral':Siipplios 

Equi]3rnent ■ ^ 

Tape Recorders 
Record Players 
Televisions 
^ Slide Pr9jectors 
Movie Projectors 
Jtoading^acluiios 



Dis trict Services 

Leaming Centers^ 
Instiuctlonal Materials Centets. 
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capital oxpendit>ires is oiily compoimded by the fact that, c-a'pital expendi^' 
tUTCS ciTo soinotjlmes spread over a number of years. ' ' 

A so\lution- to the problam of treating capital expenditures is to con- 
sider the value €f the resource consuii^d in a particular year as the 
equivalent annua] .cost of that capital exiDcnditurc* Assuming -tliat a re- 
source (for exanplb, a tape recorder) has little monetary* value v/hen if 
is eliminated, it is' reasonable "to est iinate its cost of annual use as its 
capital cost divided by its average useful life. However, it may be more^ 
appropriate, from an economic analysis standpoint » to also consider the . 
time value' of money used for capital purchases . . Capital' purchases tire 
usually mLide using "T^orrowod money which must be.paid back oyer tiihe in- 
cluding interest. Considering tlie time value of money; the capital cost 
can be amortized over its useful life ^by using the following formula: 

. : .... : : _ ■ 

Equivalent \tonual Capital Cost ^ Capital Cost ■ 

where 4 - useful life in years, and 
i ^annual Interest rate, 

IflTAip. the principles InvDlved in the resource approadi to cost annly- 
sis is relatively straightfons'ar^, the implementatipn of 'these principles 
is- soTO tMies complex. By far the biggest problem 'is the fact that -regQurces 

often sliared betwen prograiris/ grades , and classrooms* For exaJiplei it 
is possible that ttvo teadier aides assist ajl the classes in gxades 1 and Z 
for both reading and; math* It is usually true that there is dnly one or 
two movie projectors in an entire school* TOus, it is not generally true 
that integer nuanbers of resources are assigned to a particular programv It 
Is more cocimon .that the'quantity of resources availably is some: fraction of * 
E resDurde* For example, a progrtUii ml^t have availaible the equivalent of 
half an aide and a qtorter of 'a tapa recorder, / 

For tjiis reason, the basic me thodoldgy used in ^the resource approadi 
en^ioys the fqllowlng fimctional fora: / -J 

Program Cost ^ S n£ Pj^ Cp . ' ^ / ^ (2) 



n 



i (1 il 
CI + i)?. - 1 



(1) 



wh^re Hj = the totnl quantity of resource i available In^hc sclioo] , , " 

the.projoortion of resource i used in a particular prop,ram, and 

- tlic unit cost of resource i considering both^thc annual oper- 
~ . ' . ating cost and the equivalent annual capital' cost . 

: ^ ■ • ■ . .■ ^ ^ ■ '.^v 

^' Hie procedure, exemplified by equation (2), involves first determining 

the total quantity of eadi resource in W school. IBach resource is theh 
'exajiiined separately to defcriTiliie the maniier in which the various programs, 

classes", ahd.grBdos share this type of resource. Based on tJic amount of 
-time the resource is ^ed by each program^ the program allocation factor, 

p^ , is calculated. Hie product n- p^ is calculated as an estimate of the 
-quantity -of- a resource -available* to the prograJHi^— Fmally,^the-uni"t cost- of- 

the resource is: estimated considering botii tl.ie annual operating cost and 
* the equivalent ^annual capital cost. The product n^ P4 c^" is calculated as 

the «^ost of thii rcisource., Hie sum of all the= costs of Qach resource is 

added to determine the tbtal program cost, . 

STRBNG^IS iV^D mAOTSSES OF ™ ; ' . 

; The major fetrength -of the resource approadi-to-cost analysis Is the- 
fact that it is built on a foundittlon involving the actml resources em- 
ployed,in ajprbgrajii. It was de^slgiied.prirnarily for use in educational re- 
search. . It is ideal for such research because it examines the intrinsic 
"fltf fei^ncbs^irr the^^^ct 

same Onit costs for a resoiirce in all districts, the inpacts d£ local and ■ 
regional variations in labor rates and accounting rules are eliminated, 
TTiBse mit costs I called standardized costal are based on national averages* 
The resiil ting prograiii cost estimates thus give a reasdnable national picture 
of the cast of a program. 

In addition^ tJio costs estimated by this apprpach can be more effec- 
tively used by tJie local school adininistrators. Beca^ase^the basis of the^ 
approach is a detailed list of the resources eiiployed in a prograiii,^he can 
quickly determine tiie list of incremental resources t^at will be required 
to iiT^lement_ the program in his district- Rather than using the standard- 
ized 'unit costs developed as part of the educational researcli project,^ the 
administrator can use the actual imit costs tiiat he will have 'to' pay for . 



tho incremonlaL ivsources* -riuis, without a groat deal of effort on his 
part; he can estimate the actual incremental cost vof impleiiieniing the 
prograjTK^ In other words ^ the resource approach to cost analysis is coniv 
patible to the needs of both educational' research and the local adiidnis- 
^trators.-- ■ ^ * . - . " ■ 

, Hie jnajgr wcnlcness of this approacJi is y the volume of data required 
to effectively use the approach, A review of several current educational . 
cost ajialyses / ' will show^ tliis to be true, .In the study of coiipensa- 
tory reading prograims, a total of 97 different resources were examined in ^ . 
250 schools ;and over 2,000 clossrooins around tlie nation. This volume and 
"lever^of "data "requires large data coirecti'on"^ efforts ^"S^^ amdiints 
of d^t a processing » ^ Currently, cost analyses are being conducted on. : 
second study of compensatory education and on the Follow Tlirough program 
Efforts are being iiiade to reduce the data requirements, / ^ 

Despite the problems associated with data collection and data process-^^ 
ing,. the resource approach to cost analysis is the only teclinique .that hdss 
been developed witlr^accurate estimates of the cost of educational programs 
on a meaningful and coinparable basis.; ^ / / 
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